In this study, MCM-41 stabilized nano zero-valent iron (M-NZVI) is synthesized using the rheological phase reaction method. Characterization with transmission electron microscopy validates the hypothesis that the introduction of MCM-41 leads to a decrease in aggregation of iron nanoparticles. 
INTRODUCTION
Chromium compounds are widely applied in a variety of industrial processes such as textile dying, steel, ferro-and nonferrous alloys, refractories, pigments, electroplating, tanning, and others (Kotaś & Stasicka 2000) . Thereupon, accidental leakage, unsuitable storage, and/or improper disposal practices often result in the release of chromium to the environment (Alidokht et al. ) .
In the natural environment, chromium often exists in two highly stable oxidation states, namely trivalent, Cr(III), and hexavalent, Cr(VI). Cr(III) has a low solubility (<10 À5 M) and low toxicity, being considered an essential nutrient for many organisms (Kotas´& Stasicka 2000) . In contrast, Cr(VI) is up to 1,000-fold more toxic than Cr(III), and it has been added to the Class A
Human Carcinogens list by the US Environmental
Protection Agency (US EPA) (Richard & Bourg ) .
Therefore, Cr(VI) must be removed from wastewater before discharge to the environment. 
where C 0 and C t are the concentrations of Cr(VI) in solution at time t ¼ 0 and t ¼ t, respectively.
Kinetics of Cr(VI) removal
The kinetic process of Cr(VI) removal was studied in stop- As shown in Figure 1(a) , the product has a distinct broad peak at 2θ ¼ 2.1-2.5 W , which is typical of the hexagonal structure of MCM-41 material (Kresge et al. ) . In addition, the sample exhibits several small diffraction peaks at 2θ ¼ 3-6 W , which can be indexed on a hexagonal lattice as (100), (110) 
Effect of reaction time
As shown in Figure 3 , at a given experimental condition, Cr(VI) removal by M-NZVI and bare NZVI proceeds rapidly within the first 30 min, and then slows down and reaches equilibrium at 60 min with a removal efficiency of 84.5% and 72.3%, respectively. This indicates that the 
Effect of solution pH
As shown in Figure 4 , the Cr(VI) removal efficiency increases significantly with decreasing pH. The final 
where C 0 and C t are the initial and residual Cr(VI) concentration (mg/L) at time t (min), respectively; k denotes the observed pseudo-first-order rate constant (min À1 ).
When the reaction occurs in water/NZVI interphase, it is difficult to reach 100% removal efficiency of Cr(VI) due to the limitations in solid-liquid phase-transfer. Thus, Equation (2) is modified as Equation (3) as follows:
where α is the variation coefficient to the ideal first-order kinetic (1.0 denotes ideal first-order kinetic, the larger the deviation from 1.0, the less fit the first-order kinetics).
After integration and rearranging, with the initial conditions reduction is developed as a modified pseudo-first-order reaction. These results demonstrated that the M-NZVI prepared in this study can be an efficient, effective, and promising remediation material to remove Cr(VI) from wastewater.
